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A. CALMODULIN 

(57) Abstract: It is intended to provide a fluorescent indicator based on homo-FRET (fluorescence resonance energy transfer) with 
the use of a fluorescent molecule having a small Stoke' s shift to thereby develop a system of visualizing molecular interaction. 
Namely, a fluorescent indicator wherein fluorescent molecule components having substantially the same fluorescent characteristics 
are attached to the N-terminal side and the C-terminal side of a target sequence to which a substance to be analyzed binds or acts to 
thereby alter the stereostructure of the indicator. 



^ (57) gift: ^SSSHCDBMI*. X h-^x->^ h<&/h£l*3i&#^£*]fflU-t\ *^efret (S^mx^Mf-ls 
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fret &mm vt^mytm^m 

^Wft. *3fc**^-*^^— b7^77- (FRET) Sr^JJE Ufc^lH 

#«©^*f«rfr5- fcj8*T?#5. tTfeSSf ittlt Aequorea victoria 

(GFP)*S^-t»fcSoMiyawaki fife (1997) Nature, 388, 
882-887 G F P &3l2£<5V N 7t C a z+ m%n%k&%Z^&foX\<^2>o 

fe*^W3R<Z>|ftf4- (#^ Offish OtfeW* if) Srt«Jtt5FRE 

TKS<5<*ftO^H:, Miyawaki fife (1997) Nature, 388, 882-887 {£iB*c£*l> 
TV^„ La>U*#&, ^^^^^fUffiUTtFRET^ fSTtt^^^-fe 

-OCD FRET #L$J-C\ nTftflStf©*** <9 ©^^^^ffii-^> - t fcfc Q s MZ-tt. fife. 



i 



WO 2004/053499 



PCT/JP2003/015790 



2 



WO 2004/053499 _ PCT/JP2003/0 15790 

#£L<te, ^c3t^?-^W:*3tSE Venus T?*>S. 

ei^t-^c, ^/i/b-;wi,4, 5- h y ^7^— hft^s x^i^^y ^ 

HMK^^-^^C*^'— ^(smMLCK), *^a!J^t^ II (CaMKII), # 
* y 7—- g3p-?-— £\ Ca2+ATP T~t?* 59 Kda ^77' — £ % (PDE) N 60 Kda 

^7^^x777' — (pdek - hy ?^^K->^-^ ii77=y/^> 

^7 — tr\ Bordetella pertussis Tt*— P /Vv^ 7— — — n^E-v 5 ^. y >\ 
7^ y x * y 7, h^;Wb77 = yy 7^ C — "fe'lH (MARCKS) ^ 
MacMARCKS (F52) , b-Adducin, t-hi/sy^ISf HSP90a % t h QM^-^L V 4 
/V7^i~<P — =1-^x2^4 1/ 160(HIV-1 gpl60h ^^^M-^ 
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=f^-fe* v^V.A»f»tt»^^ K (VIPK#* h 9 ^BL*^^ K (GIPh 
Xte;t7/WE-^ y K-2 (Model K CBP2)(D;*7/Wtv ? ^ y ^ 

£?£u<te, y i ^ b 3 o 7 ; wt* & 5 0 • 

tfj IB?iJ W: , Silt ^^i^r^^T^y ®£IB?iJ T? & 5 „ 

(1) tW£#*W©*3fe»*I8fc&S^£*SM; 

(2) Kt-^W^5lt;M 
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ti&mttt&ems* mm^m mmwtji t±m^ * * — «r*rt- s ^e^ife 

HI 1 tt. >£^930>^bte*g^£"C*>5 W-cameleon Rt* W-SCAT (D*5t^^i- 0 

ts^zm mm <d n m%m t c nmw khskw ra - tf-r s *3te^- 

^dS^-rSt, FRET «a*^5«3te©«3t*F?li3& s fe^S, ^<£>£5 

t5rt^#5, h7^77- FRET ^^St5fc*fctt, Sbfc^HP©® 
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®T?fc*K GFP^ffcSCFP, YFPXteRFPftif^ilL-CV^o 
IS^T-fflV^^fra-T-ttu F R E T©^©^^ C i U < > F 

R E Tw^ii^sat^^^^^^^ 0 ^ 1 ^ 0 ^ 1 * 5 ^ ^ 
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gifC^Sn- KE^IR-TW^ KE^fl ©5151 l^^S ft aH y * ^ v^"^ K£« 
tzb*&mfbtiZ>o WWPE^Btt&feU:, y — E^IRtf»^«eJt«>ffi^fl!l© 
raK y ^ * l"*"^ KJ ft:. *$d^ft< fcfcl 0^^ KSU: SrSBfel-So 

Mftfl^ffiXltl^t^^*!^^*^^^^-^ (FRET) ^rfUffli- 
3 #3§9§ 1&ft5HP/&£ ^T^t/^ 7 ^ ft 
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^) Sr^vvT FRET SriB-i" (*93iNB*-Cfci> FRET k. hlS ?)o *^FRET 

S*©fi*lWfi*lB-tSaiUtH:, 3bte©W&Jfc, FRET. Rtf*3te^?-©lHl 

*5WC$jfc* GFP 75Cif©M3tfie««>lHl*aKftll*Mtt3 0 — 4 On sec tlMfe 
£ tlX S3 9. rttfiGFP0^5feO## (3~4nsec) £: tt^T^S^S^fc 

iSv\ GFP ^H-^^$tb/t*#T**iri3Wiart©J:5fc3teI&*« s tt» 

ot, «3fe^^fe©*3tJll«^©«l»^»ftfe*tfe«^"t!:f±. FRET^^Cfc^ 

(Anisotropy.A) »T^i5*ft5^t^t5. 
A = [i (spff) - I (Sit)] / CI (W) +2X1 (Sit)] 
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tc ^ -y ^ * (Dm,n&— feomMizmw-t- s ft & <ougmw&& m u x v,> s . 
^•u-hrt) -w^tTa? owsiT, »jart) -cfrisi ot^s^j* 

3*3feMft£©ai£«^ #!;U£, ^iB3t^ai^SBEACON (TAKARA) 

#KliJEfcTfc 9. flifctf* K6SC 4 2t, No. 1, p77-8 

1 (1 9 9 7) Jfciffc:5Btt£*bTV^ 0 

® (CFPh Jf&1M^6fC (YFP), ^fe^ftSSJC (RFP) *^tt*fe^sesr 
(BFP) t£¥fcm-fbfoZ>o r ft f>0^3tlte®f4x Pacific Northwest jellyfish, 
Aequorea victoria, the sea pansy, Renilla reniformis, UlTT Phialidium 
gregarium & if £> # £ (Ward, W. W. , ffe, Photochem. Photobiol. , 
35:803-808 (1982); and Levine, L. D. , fife, Comp. Biochem. Physiol., 72B: 77-85 
(1982) )„ fcSVMi, Alexa, Cy 4 if ©te^^TW 

^7^*©^ gfp ymsa^ij^^i-s^^t.toTf^M^tbTVNS 

(Prasher, D. C. , -ftb,, Gene, 111:229-233 (1992); Heira, R. , fife, Proc. Natl. 
Acad. Sci., USA, 91:12501-04 (1994); #S#Sfrffl®## 08/337, 915; Baffin 

9 



WO 2004/053499 PCT/JP2003/015790 

PCT/US95/14692;Jtt^7^H#fFttiffiS-^No. 08/706, 408) o GFP <D cDNA f£ % ^tlh 

toiet^^^m cdna tmi&vxh&< ^bfrzm&it^&ftx-^v 

W&W<0&ik^ftW&*&n\^X\,^Z>Ws&&&>Z> (Cubitt, A. B.,fife x Trends 
Biochem. Sci. 20:448-455 (1995) ) G ^^fl|g^<t 9 iMXte^^jfcft^ 

b bfc: GFP^^#:^f1^£;ft/-CV^ (Heim, R. & Tsien, R. Y. Current Biol. 
6:178-182 (1996)) 0 W±m ? 7 f?&&<D&yt&m9<07 =• J ^IS?U t 8 5 %J^_h 

Wflftf 5, (GFP), fM^iei (YFP) 

^tib(DmM;i£<Di£x%n^-tz>mi&x$>z> 0 mz.^ m&mytm&'Xikfc^te 

WW. £ friM&l i> £ frT V n 6 (Prasher , D. C. h (1992) , "Primary structure of 
the Aequorea victoria green fluorescent protein" , Gene 111 : 229— 233) 0 

^©t©t3feiei xii^o^ifr^T 5 ;mmmh&$tM&&ti>x3sy , mz. 

tf % Roger Y.Tsin, Annu. Rev. Biochem. 1998. 67:509-44, <DB\mjC%kte 

tM3feI6I (GFP). tM^ISf (YFP) ^.tL^fhh^^W-b 
Itlt $jxJ3: x itV^if^^f (09*.W^ =^?3rUT • tf^ fyT (Aequorea 
victoria)) ^(D^^^t 5 0 

GFP, YFP^tbfbCQ^gftO— #J£^T^-f-o F99SiV^ 

fMGFP ; 

F99S, M153T, V 1 6 3 A©7 v/tf Mf t^GFP ; 

S 6 5 T07 5yifIW5GFP ; 

F6 4L, S6 5T©7^/ifMtt5GFP ; 

S65T, S72A, N149K, M153T, 116 7T©7^/tfIlrt 
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f^GFP ; 

S 2 0 2F, T2 0 3 I©7^tfII:fnGFP; 
T203I, S72A, Y 1 4 5F©7? /S^ttSGFP ; 
S65G, S72A, T 2 0 3 F©75 ytll^tt^GFP (YFP); 
S6 5G, S7 2A, T 2 0 3H07-; 7^II?:f t^GFP (YFP); 
S65G, V68L, Q 6 9 K, S72A, T2 O 3Y©7 5/^Mft5 
GFP (EYFP-V68L, Q 6 9 K) ; 

S65G, S72A, T2 0 3Y07 5/m?:ft5GFP (EYFP); 
S6 5G, S7 2A, K79R, T2 0 3Y©7.^tiMft5GFP (Y 
F P) ; 

^IfSG F P'lIf^t-fcS C F P, YFP, RF PXtt-ttbkfl^SffcS: 
ftffltSiH^IK, fllfctf, YFPfI^-Cfe5 Venus 

Venus leiOVNTf*, Nagai, T. fife (2002) Nature Biotecnology 20, 87-90 
&#J£"C$£« Venus fc£ N YFPO 46tl©7x-;l'77 = ^o>f ^fclife 

tsriia 9#fetb-5^3t^e®-efc9. ^ogfp fcHsttut, 

30~100'fSK J5?L|g©$Bj&rtX3~100lg(Dl^£££Bj&U ii^©Se-C^+^ 

*»M-Cffiffit»#Sffifl!>*3t5^f-i: U"C«> Vibrio fischeri tfc Y-l &5fctf>jt 
•feU^HSW. Peridinin-chlorophyll (dinoflagellate Symbiodinium sp. &5fe 
Ifif), Synechococcus * ->T ;/^7y7» phycobili ® 6 It (#!l 

7^fnxi)7 y ^3ttf7-f = '>T=^Jte^), x^^^r t*y ^t? 

3t 6 St4 Baldwin, T. 0., fife, Biochemistry 29:5509-5515 (1990), Morris, B. 
J., fife, Plant Molecular Biology, 24:673-677 (1994), IkX* Wilbanks, S. M. , 
fife, J- Biol. Chem. 268:1226-1235 (1993), & & Li fife, Biochemistry 
34:7923-7930 (1995) ft 4flC|B<E$ *LTV S 5 0 
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g^/f mM^n ^^©iti t fret &Tf&$rmmzj$-fz>t%^m<D 

— gp-CfeSo ^©i 5 ftlSIO^i bTte, #/WE-v^ y XCaM), cGMP-## 

ynx-f ^3^— if C N / v- 4, 5-> y jJn^ 7 h^t^ JL\tU=i 

■^V >t£ iffi^lf tbZlZ> (fflTLlS.^ Katzenellenbogen, J. A. & Katzenellenbogen, 
B. S. Chemistry & Biology 3:529-536 (1996), S-t^Ames, J. B. , Curr. Opin. 

Struct. Biol. 6:432-438 (1996) $r#J80 o IftSJlljS^ttff* U < ft, #»3SC 

Kjfc#ra*WEWjfc# Call (aotlH^^S (^llxfi, Crivici, A. & 
Ikura, M. Annu. Rev. Biophys. Biomol. Struct. 24:84-116 (1995) £r#fig) 0 & 



SkMLCK (M13) 



KRRWKKNFIAVSAANRFKKISSSGAL (BS#I#-§- 1 ) 



smMLCK (smMLCKp) 



ARRKWQKTGHAVRAIGRLSS (iH^t)## 2 ) 



CaMKII 



ARRKLKGAILTTMLATRNFS (BB#I## 3 ) 



Caldesmon 



GVRNIKSMWEKGNVFSS (M^m^ 4 ) 



Calspermin 



ARRKLKAAVKAVVASSRLGS (iB^IJS# 5 ) 
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PFK (Mil) 
Calcineurin 
PhK (PhK5) 
(PhK13) 



FMNNWEVYKLLAHIRPPAPKSGSYTV (IE?lJ#-§- 6 ) 
ARKEVIRNKIRAIGKMARVFSVLR (iH?IJ#^- 7 ) 
LRRLIDAYAFRIYGHWVKKGQQQNRG (ia^J#-*§- 8 ) 
RGKFKVICLTVLASVRIYYQYRRVKPG (IE?IJ#-*§- 9 ) 



Ca2+ -ATPase (C28W) LRRGQILWFRGLNRIQTQIKWNAFSSS (IE?lJ#-*§- 1 0 ) 

59- kDa PDE RRKHLQRPIFRLRCLVKQLEK (@B?IJ#-5§- 1 1 ) 

60- kDa PDE TEKMWQRLKGILRCLVKQLEK (M^m^r 1 2) 
NOS (NO-30) KRRAIGFKKLAEAVKFSAKLMGQ (IE?!l#-*§- 1 3 ) 
Type I AC (AC-28) IKPAKRMKFKTVCYLLVQLMHCRKMFKA (M^m^r 1 4 ) 
Borderella periussis AC IDLLWKIARAGARSAVGTEA (ia?IJ#-§- 1 5) 



Neuromodulin 

Spectrin 

MARCKS 

F52 or MacMARKS 

j3 -Adducin 

HSP90a 

HIV-1 gpl60 

BBMHBI 

Dilute MHC 

Mastoparan 

Melittin 

Glucagon 

Secretin 

VIP 

GIP 



KAHKAATKIQASFRGHITRKKLKGEKK (MM^r^ 1 6 ) 
KTASPWKSARLMVHTVATFNSIKE (M^m^r 17) 
KKKKKRFSFKKSFKLSGFSFKKSKK (IH^J#-*§- 1 8 ) 
KKKKKFSFKKPFKLSGLSFKRNRK (1B^J#^- 1 9) 
KQQKEKTRWLNTPNTYLRVNVADEVQRNMGS (@B^J#-^ 2 0 ) 
KDQ VAN S AFQERLRKHGLE V I (@E?lJ#-§-2 1) 
YHRLRDLLLIVKRIVELLGRR (IS?!l#-$§- 2 2) 
QQLATLIQKTYRGWRCRTHYQLM (IB?IJ#-*§- 2 3 ) 
RAACIRIQKTIRGWLLRKRYLCMQ (IB^J#-^" 2 4 ) 
INLKAALAKKIL (1B^J#-^ 2 5) 
GIGAVLKVLTTGLPALISWIKRKRQQ (SB^JS^- 2 6) 
HSQGTFTTSDYSKYLDSRRAQDFVQWLMNT (1B^J#^" 2 7 ) 
HSDGTFTSELSRLRDSARLQRLLQGLV (@B?lJ## 2 8 ) 
HSDAVFTDNYTRLRKQMAVKKYLNS ILN (IE?IJ#-5r 2 9 ) 
YADGTFISDYSAIMNKIRQQDFVNWLLAQQQKS (IB?lJ#-*§- 3 O ) 



Model ^<Zf=f- K CBP2 KLWKKLLKLLKKLLKLG (jjBgjgHt; 3 1 ) 
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ac, 7f- V 7— t? ; 

BBMHCI, brush-border 5: ^-iX^fi^-I; 
CaMKII, #/WE-^~ V is M II; 

cbp2, #/wE-i?~ y ism^y^ K-2; 

gip, h y ^PE.*^^- K; 

HIV-1 gpl60, t h^^^^^A-^^V^n — yfiei 160; 

hsp, 

marcks, * y * h /WkT ? = y!)?f-c i£Sf€ ; 
mhc, 

nos, - h y y ? Ke/y^^ ; 

PDE, ^^^i^^^-r-^— £ ; 
PFK, b^^-— fe' 

PhK, *^*!)7-t>t-f; 

sk- smMLCK, itfeffiRTf^mffi 5: ^^iK^ • if; 

VIP, jk^KteJIi^:^ K 

7*^— tfc^^f-^^^WKBiris U< 1 nm ^fe^J 10 nm "Cfc <9 „ «t 
^St< 1 nm^^^6 nm-T?&«9. #Kl£?*U< ttl nm a* b 4 nmt'fc 
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~ i 5 7 $ / sa*o^ Kt-4)5. V ~y~ft — <r> — fFilfi, -Gly-Gly- y>-# — 

^-^(CO^ttt, 0>Jx.WU Huston, J. S., ftH, PNAS 85:5879-5883 (1988), 
Whitlow, M. , fife, Protein Engineering 6:989-995 (1993), ^5.15 Newton, D. L. , 
f&, Biochemistry. 35:545-553 (1996) ft if Kl1Bit£*L-C^5o 

-efbfi J; < x m 7L te\ £ *=> -CB« $ *bT§J »f $ ^ S IB?'J J: v \, #1 tl\Z^ 
i: 3 £JSv^#^te^#JlB?iJ<DT 5; y ®?IB?iJ£ ft DEVD Srffiffl 

y * * KSr^ateffi^niSra— ki-s# y * ^ k© 5 ' mmzmsx 

"Protein Targeting", 35* N Stryer, L. , Biochemistry (4th ed. ). W. H. Freeman, 

1995 tciBtt $ tix v ^ 5 « bjbb^j -c t> <t v \ ^^bsa^i . mmtm & «-c t «t v \ 

JS^kK^J ©=Pr#0U i: tt tt % "T 5IB?'J (KKKRK) (gB#l## 3 2), 5 
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h = v K !> 7 Sr«Sto £ i" 3 mm (7 $ / mlrtsslftrrvqpslfrnilrlqst-) 
(E?0tf3 3), /Ma^Sr«Wi:*t-5ffi?U(KDEL (ga?!I##3 4), C-5fc48fc:) (S" 

#§3 5), c-5fe#fc:K Mmm~~<D-7u~u— > 3 vxri#AS:*Wt-t-SE^l 
([CaaX] CAAX <gE?M##3 6), CC (E?U##3 7), CXC (@H^J#§3 8), Xte 
CCXX (MB^iJ#§3 9) .C-tMUD, !Bll&il<Z>«B«aWfllSr*«Ji:T5E^(SNAP-25 
— <DBb£*) % Xtt =^/Vi?#: Sr$ie«j ft* SB^U (fur in — ©Bt£0 & if d^lf <b tt 5 „ 

m^M&lZ- - £ d§-e# So 7 Isjrj^&Mte&te. 0. 1 mM MnCl & 

te N Sambrook {til, Molecular Cloning — A Laboratory Manual, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, (1989) . 3£t^t- Current Protocols in 
Molecular Biology, F. M. Ausubel eds. , (Current Protocols, a joint 

venture between Greene Publishing Associates, Inc. and John Wiley & Sons, 
Inc., most recent Supplement) tCfEilfe £^1/ TV N <5 C 

^ Y<D&SJk = — * KWU" i: tt, mRNA ©te^XtWHIRfc «t 9 . 
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^^Nfn:«fti©*tfeSrft^uT, &ytm^m<o=*— fieri*, mmtzm^-mwi 

Z.t£¥7!)^ltft>1nZ> (#!lx.f=t, Maniatis, {•&, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory, N. Y. , 1989 fclfEi£©ftflfr5r#EB)o IE. 
X. D N A Kl «fc 6 It^JlWia ©?BfME*H: ^ JiSI & <D«J3 ftfffm <£ o X?T 5 

r t # s o m±mm> ±mm ft ^ ©m^auia-c & d n a 9 

C 1 2 ^-t?^iSU^ia^ffiV^^-t-5r £aST'#5„ fcSV^, MgC 1 2 x 

^;7i/ 3 y\ xi/^ hnxK y 3 > % y ^ y— Axtt^^^^^^- (-^fA 

Lfc^^^S: K©if A* if©DNAh7>^7x^y 3 y^lrfffit 5 ^ t 

spgrjNBj&rau *mw<oM&# y f&- =— K-r sdn aih^j^, m&e 

i^y=¥^— ^3t^ft^03g^ft^M^=i— KtS^DNA^ 
^t^-^h7y^7x^y 3 yt5^i:^#5o W^f^40 (sv 

(Eukaryotic Viral Vectors, Cold Spring Harbor Laboratory, Gluzman ed. , 1982 
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— (#IX-ti! N # y 7 7V— CaMV;^^=i^if-f ^ ^ A- 

* N TMV) &«fte$*fc«*MnJ&, Xtt^m^^s-K-rSEMSr^tfia^ife 

S:^^^ ^ ^ - 1 1 1 ffi 1 5 - i ^ "C* # 5 (^J t « , Bitter, ®., Methods in 

Enzymology 153:516-544, 1987 &#JB) 0 #lj;tfi\ SB^U^ * — 

•£\ /^f!)t77- plac, ptrp, ptac (ptrp-lac ~f V y K^o 

* -) © P L ft if cDft^tt^" n * — *®im fSrt^ftS, n^fLS&^jBBia^ 

* — i/hP^^py^- $^y h ; Tf; ^/^^SH 
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-fxi^-?— ; V ■9*/—T*?4 sy* 7.5 K - ; e— ^ — ft if) OTt^ri:^ 
"C# 5o m^lfe^. DNA X^^S#-e^Mbfc-7°n^-^-^ffi ttSJt^ 
M&=i- Ki" S 3f ABB?iJ£^£*5 - £ £ 0 

i: # s "CcF So Current Protocols in Molecular Biology, Vol. 2, Ed. 

Ausubel, ^ Greene Publish. Assoc. & Wiley Interscience, Ch. 13, 1988; Grant, 

, Expression and Secretion Vectors for Yeast, in Methods in Enzymology, 
Eds. Wu & Grossman, 31987, Acad. Press, N. Y. , Vol. 153, pp. 516-544, 1987; 
Glover, DNA Cloning, Vol. II, IRL Press, Wash., D. C. , Ch. 3, 1986;3£Wd. 
Bitter, Heterologous Gene Expression in Yeast, Methods in Enzymology, Eds. 
Berger & Kimmel, Acad. Press, N.Y. , Vol. 152, pp. 673-684, 1987; RTf The 
Molecular Biology of the Yeast Saccharomyces, Eds. Strathern {til., Cold 
Spring Harbor Press, Vols. I and II, 1982 ft t* Sr#RS-f 5 - t &X~% 5„ ADH 
Xte LEU2 ft if <Dm0MM&-7 o 9 — &> 5 V ^ tt GAL ft if n ^— * — 

^'feffii"^) - i: # s ~?# & (Cloning in Yeast, Ch. 3, R. Rothstein In: DNA Cloning 
Vol.11, A Practical Approach, Ed. DM Glover, IRL Press, Wash., D. C. , 1986) 0 

yn^^-ti?) iSM-f- Z>Z.b&-V£Z> o m*-l£. CaMV (D 35S RNA Rtf 19S RNA 
^ n ^-^-^^© t^^/lx^^n^ — ^ — (Brisson, Nature 310:511-514, 
1984), Xfi TMV KftirZ>=i— MSfT'o*- * — (Takamatsu, ffi, EMBO J. 
6:307-311, 1987) ^ffiT*^ 5, foSV^RUBISCO ©/hSlf-^-^ y h (Coruzzi, 
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-ftfe, 1984, EMBO J. 3:1671-1680; Broglie, fife, Science 224:838-843, 1984) & 
hspl7.5-EXfihspl7.3-B (Gurley, fife, Mol. Cell. Biol. 6:559-565, 1986) & 

if) sri&BL-cfcjivN, ztht><Dmmm*s k, ri^*^ k, mm 

$4 ;V*s<? WM DNA ^^o^y^x^i/g'A fn 

^ #!]*L(^ Weissbach & Weissbach, Methods for Plant Molecular Biology, 
Academic Press, NY, Section VIII, pp. 421-463, 1988 Grierson & Corey, 

Plant Molecular Biology, 2d Ed. , Blackie, London, Ch. 7-9, 1988 ftifKHB 

3l^fe^ i tr3B?ai'3i:£j& s "t?# J 5o r^^^T/V^^s Spodoptera frugiperda 
HE. ^fr*!*^) ^H-^ ~>^U AcNPV ^ — ©ISIfPTtK, 

Spodoptera frugiperda SHUaKUSSfe^^ -^<D»rttlf ALfcl^lr^^ 
t5rt^#5 (0ilx.fi. Smith, {&, J. Viol. 46:584, 1983; XWfcH#flF$& 
4, 215, 051-£&#JS)o 

Sit UV\ Jfelt^JBiat* UTte, CH<X VERO, BHK S HeLa, COS, 

MDCK, Jurkat, HEK-293, ttXfifc VI38 KZ&mtf rtbfeRlRJfc 5**1/5 
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X.V'i A'^ffiftbtlZ (F^fls Logan & Shenk, Proc. Natl. Acad. Sci. USA, 81: 
3655-3659, 1984 <Sr#RB) 0 &5VM3\ v"-7 !>^;^ 7.5K /p^-^-^ 
£ 36*7? #5(00 X. fix Mackett, fife, Proc. Natl. Acad. Sci. USA, 79: 
7415-7419, 1982; Mackett, fib,, J. Virol. 49: 857-864, 1984; Panicali, fife, 
Proc. Natl. Acad. Sci. USA 79: 4927-4931, 1982 M) 0 .MMlSiL 
xmm-f Z>mtl& &t 5 V i"* t° o — ^ ^ W < ^ * — -gr^ffi t5w 

i: &RTfg (Sarver, fife, Mol. Cell. Biol. 1: 486, 1981) Q <D DNA £r"V 

^^M^AUfcil:^^, ^7^5 KttJWJ&^/tOI&l 0 0~2 0 0^t'-l 
Mi"3o ^Abfc cDNA ©te^fctt, Zf?** K*S1t^©SS-fe#:»cm^*ttS i 

-te, neo jtls^ft^W^— fcy^^S Kti^feSrilcioT^ 

%>^<?? — b LTtit5 r. £ 5 (Cone & Mulligan, Proc. Natl. Acad. Sci. 

USA, 81:6349-6353, 1984) D fl5 WVHZ>3§^tt x p< ^ n ^Jr=- is Ilk Zfu ^e— ^ 
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^ cDNA -CTglWSaH-S - £ 5 o a^t7°7^ 5 ©38^-* — 

^DNAOSA^, |a^*.3»lll&«:««#ifi-T?l~2 BIHWJJi* 

^-e^^^x^^^^^^^^^-"^^^^ if(Wigler, {£, Cell, 11:223, 

1977), 1 7js°^1hi/^>"^T — y tfJvW' b "7 1/7* 7 "7— & (Szybalska 
& Szybalski, Proc. Natl. Acad. Sci. USA, 48:2026, 1962). ^.TfTy*-^*^ 
sj%y ^>/Vh7^7i7- t?(Lowy, ffi, Cell, 22: 817, 1980) it^tr^r^ 
tkr, hgprt- Xliaprt«^t5^i^^f5o £7^ ftl&t^i^fC 
U^t- M!l)^t5BttS:#4t5 dhfr (Wigler, fife, Proc. Natl. 
Acad. Sci. USA, 77: 3567, 1980; 0' Hare, ft&, Proc. Natl. Acad. Sci. USA, 8: 
1527, 1981), 5 37x7- sVm^>$-TZ>m& : $:tt-$--i'Z gpt (Mulligan & Berg, 
Proc. Natl. Acad. Sci. USA, 78: 2072, 1981). T^S G-418 
•f-^Wtt^r^-^-t"^ neo (Colberre-Garapin, fife, J. Mol. Biol., 150:1, 1981), 
2^1^/^ ^o^^^^^Mi"^W J l4^#-^-"t"^> hygro (Santerre, fife, Gene, 30: 

147, 1984)itfc^-<D«l©SSl£ So 

^(D^«Pt--f>'K-/v^ffl-t--5^i:^^^-r ; 5 trpB, iBJfe^fc*^^© 
ftfc Y> Kit — ^^ffiltS - £ ^RTlglil-rS hisD (Hartman & Mulligan, 

Proc. Natl. Acad. Sci. USA, 85:8047, 1988), afctWC, *A'~'?l'? s # 
is y—H^^l: 2- (v^/i^-o^/v) -DL.-t/V=fy^ 

i~SiiH4^rft-^i-5 0DC (ornithine decarboxylase) (McConlogue L. , In: 
Current Communications in Molecular Biology, Cold Spring Harbor Laboratory, 
ed., 1987)ft£f3&33Mf bftS. 
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©n^it3tieis> -xmmt£}£(DWMi®i&. jLit.mm^m%mmmm^^ 
mmmt, ^%m^M(Dwm^wm^.-r^t^(o9^^^x^xh^\ m 

tFT^-fe^— FRET 5 fc»l£*u5. m^^^M«> 
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^;v(D$m.<Dfc}b\z. : m&i-ir &r b&X%Z> 0 JzBW (E. coli) (irog^^tffl 

^-r 5 ^ ^ # -e # s o sons xh4^^<o mmx 



mmm 

( 1 ) W-cameleon <D jjHsT-lg^ 

pRSET B /Venus (Nagai, T. {{b, (2002) Nature Biotecnology 20, 87-90) &@?%LK. 
5' -attggatcccatggtgagcaagggcgagg-3' ( SB ^'J # . # 4 0 ) > 
5' -catgcatgcgggcggcggtcacgaactc-3' (@B?[J#-5§- 4 1 ) ^r^^-C ^ — l-£^T 
PCR^^T^V^ N PCRS#> : ^SlJPS^^^ J !Z7HI £ SpAI XtyWi b fc c pRSET B /YC2. 12 (Nagai, 
T. fill (2002) Nature Biotecnology 20, 87-90) & BamHI t Sphl XtyWr-tZ} ^tfc 

3^$-^, W-cameleon * ? K * *fl§0 1*1 X*m$L £ * 5 £ t & ffl 3fc 5 
pRSET B /W-cameleon £:#fc 0 W-cameleon <D*at£: HI 1 (TI&) fc^f*. 

(2) W-SCAT 

pRSET B /Venus (Nagai, T. -fife (2002) Nature Biotecnology 20, 87-90) SrtfrSU^ 
5' -gctggtaccatggtgagcaagggcgagg-3' ( £ ?0 # # 4 2 ) N 
5' -gcagaattctcacttgtacagctcgtccatgcc-3' (IB#l#-§-4 3 ) SrT"^ fcJE 
V^PCR<SrfrV\ PCRmffe«r1HI»*4kiiIx JfcoRI "CifOBr&x pRSETB <£>|^f|i!jPS@£ 
fSf 1r MC7^^^i/a ^"T 5 - £ £ "9 > pRSETB/Venus-KE & # fc » 
pRSEVVenus (Nagai, T. fiil(2002) Nature Biotecnology 20, 87-90) 3r#IM^ 
5' -attggatcccatggtgagcaagggcgagg-3' ( IB ?IJ # ^ 4 4 ) , 
5' -gctggtaccatcgacctcatcagtgatcccggcggcggtcacgaa-3' (1S?!J#^4 5) tezf 
V^-v-^m^X PCR Sr?rfcV\ PCRmfeSrffillS^Hl^afflHI t Kpnl -CSJBrUfco 
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<DUW&M$&&& PCR MWoZ: pRSETB/Venus-KE CD BaaEI^ Kpnl 1M 

-> 3 yt^itat) w-scat ?i//<?m**MWft-?m : m.£i£Z>.z.tfclti3k 

£ pRSET B /W-SCAT £#fc c W-SCAT CD HI 1 (-Ll£) ^ir 0 

(3) ^>/^Wc7>3§gl, MM 

pRSET B /W-cameleon £fcte pRSET B /W-SCAT £J^T;*d3§® Sr^fCftegS: U 50/z 
g/ml cOT^t'v^y ^Sr-g-tf LB -fys— h-LT* 37°C, 15 NpP^^Ufco ^^^/i> = 
a^— ^rtr^^T^^U. 50 ix g/ml ©T^tVJ >^r^t?20ml © LBigt&tfAo 
fc§Wff^i|M U 200rpm, 4 0 fffl&3l L-fc 0 t^*^3S^^g|^ £ <9 *J3§ 

s^miRu iomi <d pbs (-)iz.m%^tz 0 y u^^u^^m^xmw^m^^ 

m>bftM\^£ t> yf^-'&M^^M^ B&Wc 0 800 /xl CD Ni-NTA agarose 

(QIAGEN) ^r^HX-N ^^l-T 1 BtPfg^J^M. bn^/HCtot, ^ 

(4) ^%m^^(pwm 

±fZX«mhfrlti W-cameleon *g^& 1ml cD$!]^?£ (50mM HEPES (pH7. 5) , 100 
AtM EGTA t-fun 50mM HEPES (pH7. 5) , 100 /zM EGTA, ImM CaCl 2 ) lc|£$?bfc 0 
f^ii 1 ^5>CD 1 £ L-fco _bia^# bttfc W-SCAT 10 Lfc k cD 2 M 1 

i: active caspase3 (CPP32, MBL) lUnit %RfomW.WM (20mM HEPES(pH7. 5) , 
lOOmM NaCl, ImM EDTA, lOmM DTT, 10% sucrose) fcMX. 20// 1 t U 37°C-e 2 B# 
P^SiS $ *fc 0 Active caspase3 % X. V ^ CD £r V SJ&^ lmlPBS (-) 

£2JP;tfc 0 Jite^tl-ettcD^ >^^ffcDi£ftM;*ftt£- Beacon (TAKARA) £r^T?g!j 
^Ufc 0 S!l^cD^^WTcD^2^-f 0 ^TcD^m*^> ^PJcD^Jg^ 
-CfcS W-cameleon #>SlU W-SCAT £J3 - t K X o t, l*^cD£-W#fC£r^ 
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m 2 : %ytm 






















^^m^tt (mA) 


W-SCAT3 








casp3 t£ L 


2555. 7 


1362. 7 


225. 8 


casp3 &> 9 


2712. 5 


1265. 2 


276.0 


W-came 








Ca fcb 


688. 47 


321. 5 


275.6 


Ca &> 9 


631.42 


312. 0 


254.4 



*389iKiJ:*tff , y Y\zm^iSfottWW1kmk* FRET m J; 9 *=^-t 
situ r £ ^-e# 5 fdfe, ^i© nr»tt»*3l*.a 6«%3§m.K:t#f#i£ 

So 

<D-f i^>-^3ii-5o CFP, YFP S RFP tfh^fh^m\^%^ 1 &M 

itil. FRET ^ — S^^&fT&X-t^ 1 o^^fl&Ocf t? 3-o EH^W 
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5. f5fe^^^ieS Venus It*^ l frt, 4 (DfatbMcfB 
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9 . ^^J-<7"^- K/fcfr/^ 5 r^^**^ — - £ (skMLCKp) „ 3P^$5 5: 

^-V^e®^^-*— €(smMLCK) x ^/Wtv^ y i^T— if II (CaMKIl), # 7^7* * 

— tf=^ £ % Ca2+ATP if\ 59 Kda /fr v^^t" 7 — if (PDEh 60 Kda * 

7*— £\ Bordetella pertussis Ty^=- V J^i/P 7 — ^a-P^^a !l * 
^^fyy/U^f^ >Mfc; 77-V!) y ^ C T" — if £K (MARCKS) , 
MacMARCKS (F52) , b-Adducin N t-f^ay^lSI HSP90a. t h $feg£?fv£ V A 
;l/^xy^n-7 P ^!J37 P OT'<y 160CHIV-1 gpl60K ^7yVa^-5 
^S^JMK-lCBBlfflBIh #5^>^S^(MHC) % ^ h^°7>\ * ?^*> 

=?^^? u^^^skm^Wj^m^^- k <vip) % ^f^ h y >-pi#-<-7 o ^ k (gipk 

JLYttr/U^ri?*- y K-2 (Model ^7°^ K CBP2) O^/WE-v^ y ^ 

10. y lsjJ—&&1fi'<7<?' Kj*^T?S>5x 6 ^tB^om^^o 

11. y 1 b 3 0 T 5 y tBIt'feS^ t*3ft:£ 1 0 fclSBjft© 
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14. £ hizmfefcmm m^m 1 1 3 o^ttd^diBtt©^^ 

(2) K-7— /&9-&@i£$i§:5xm ; 2§tU« 

1 8. #3fcft^tt**Je>«iia:»!:J:0«3fc*^Sr»fei-S, MfcfeSCl 7 KfB 

2 i . it i j5»e> i 5 (oMti^iz.mM(omyti^^mt ki-5$c^ 0 
2 2 . gft&g[ 2 i KUBMKD&m&'Stmm-*? ?~ 0 

2 3 . ft3fc^ 2 1 te:lB«G©$rS&:K.f*S*3fc3£ 2 2 &CtE«c<£>fg?I,-<^ * — 
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mi 



Venus — Asp — Glu — Val — Asp — Venus 



Venus— *;l/^v>^!Jy- M13 





M13 




Venus 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent indicator using FRET 

<130> A31676A 

<160> 45 

<210> 1 

<211> 26 

<212> PRT 

<213> animal 

<400> 1 

Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg 

15 10 15 

Phe Lys Lys He Ser Ser Ser Gly Ala Leu 
20 25 

<210> 2 
<211> 20 
<212> PRT 
<213> animal 
<400> 2 

Ala Arg Arg Lys Trp Gin Lys Thr Gly His Ala Val Arg Ala He Gly 

15 10 15 

Arg Leu Ser Ser 
20 

<210> 3 
<211> 20 
<212> PRT 
<213> animal 
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<400> 3 

Ala Arg Arg Lys Leu Lys Gly Ala He Leu Thr Thr Met Leu Ala Thr 

1 5 '10 15 

Arg Asn Phe Ser 
20 

<210> 4 
<211> 17 
<212> PRT 
<213> animal 
<400> 4 

Gly Val Arg Asn He Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser 

15 10 15 

Ser 

<210> 5 
<211> 20 
<212> PRT 
<213> animal 
<400> 5 

Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser 

15 10 15 

Arg Leu Gly Ser 
20 

<210> 6 
<211> 26 
<212> PRT 
<213> animal 
<400> 6 
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Phe Met Asn Asn Trp Glu Val Tyr Lys Leu Leu Ala His He Arg Pro 

15 10 15 

Pro Ala Pro Lys Ser Gly Ser Tyr Thr Val 
20 25 

<210> 7 
<211> 24 
<212> PRT 
<213> animal 
<400> 7 

Ala Arg Lys Glu Val He Arg Asn Lys He Arg Ala He Gly Lys Met 

1 5 10 15 

Ala Arg Val Phe Ser Val Leu Arg 
20 

<210> 8 
<211> 26 
<212> PRT 
<213> animal 
<400> 8 

Leu Arg Arg Leu He Asp Ala Tyr Ala Phe Arg He Tyr Gly His Trp 

15 10 15 

Val Lys Lys Gly Gin Gin Gin Asn Arg Gly 
20 25 

<210> 9 
<211> 27 
<212> PRT 
<213> animal 
<400> 9 

3/15 
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Arg Gly Lys Phe Lys Val" He Cys Leu Thr Val Leu Ala Ser Val Arg 

15 10 15 

He Tyr Tyr Gin Tyr Arg Arg Val Lys Pro Gly 
20 25 

<210> 10 
<211> 28 
<212> PRT 
<213> animal 
<400> 10 

Leu Arg Arg Gly Gin He Leu Trp Phe Arg Gly Leu Asn Arg He Gin 

1 5 10 15 

Thr Gin He Lys Val Val Asn Ala Phe Ser Ser Ser 
20 25 

<210> 11 
<211> 21 
<212> PRT 
<213> animal 
<400> 11 

Arg Arg Lys His Leu Gin Arg Pro He Phe Arg Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 
20 

<210> 12 
<211> 21 
<212> PRT 
<213> animal 
<400> 12 
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Thr Glu Lys Met Trp Gin Axg Leu Lys Gly He Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 
20 

<210> 13 
<211> 23 
<212> PRT 
<213> animal 
<400> 13 

Lys Arg Arg Ala lie Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe 

1 5 10 15 

Ser Ala Lys Leu Met Gly Gin 
20 

<210> 14 
<211> 28 
<212> PRT 
<213> animal 
<400> 14 

He Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu 

15 10 15 

Val Gin Leu Met His Cys Arg Lys Met Phe Lys Ala 
20 25 

<210> 15 
<211> 22 
<212> PRT 
<213> animal 
<400> 15 
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Ala Cys He Asp Leu Leu Trp Lys He Ala Arg Ala Gly Ala Arg Ser 

1 5 10 15 

Ala Val Gly Thr Glu Ala 
20 

<210> 16 
<211> 27 
<212> PRT 
<213> animal 
<400> 16 

Lys Ala His Lys Ala Ala Thr Lys He Gin Ala Ser Phe Arg Gly His 

1 5 10 15 

He Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys 
20 25 

<210> 17 
<211> 24 
<212> PRT 
<213> animal 
<400> 17 

Lys Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val 

1 5 10 15 

Ala Thr Phe Asn Ser He Lys Glu 
20 

<210> 18 
<211> 25 
<212> PRT 
<213> animal 
<400> 18 

6/15 
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Lys Lys Lys Lys Lys Arg Phe Ser Phe Lys Lys Ser Phe Lys Leu Ser 

15 10 15 

Gly Phe Ser Phe Lys Lys Ser Lys Lys 
20 25 

<210> 19 
<211> 24 
<212> PRT 
<213> animal 
<400> 19 

Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly 

15 10 15 

Leu Ser Phe Lys Arg Asn Arg Lys 
20 

<210> 20 
<211> 31 
<212> PRT 
<213> animal 
<400> 20 

Lys Gin Gin Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr 

15 10 15 

Leu Arg Val Asn Val Ala Asp Glu Val Gin Arg Asn Met Gly Ser 
20 25 30 

<210> 21 
<211> 21 
<212> PRT 
<213> animal 
<400> 21 
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Lys Asp Gin Val Ala Asn Ser Ala Phe Gin Glu Arg Leu Arg Lys His 

1 5 10 15 

Gly Leu Glu Val He 
20 

<210> 22 
<211> 21 
<212> PRT 
<213> animal 
<400> 22 

Tyr His Arg Leu Arg Asp Leu Leu Leu He Val Lys Arg He Val Glu 

1 5 10 .15 

Leu Leu Gly Arg Arg 
20 

<210> 23 
<211>23 
<212> PRT 
<213> animal 
<400> 23 

Gin Gin Leu Ala Thr Leu He Gin Lys Thr Tyr Arg Gly Trp Arg Cys 

15 10 15 

Arg Thr His Tyr Gin Leu Met 
20 

<210> 24 
<211> 24 
<212> PRT 
<213> animal 
<400> 24 
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Arg Ala Ala Cys He Arg He Gin Lys Thr He Arg Gly Trp Leu Leu 

15 10 15 

Arg Lys Arg Tyr Leu Cys Met Gin 
20 

<210> 25 
<211> 12 
<212> PRT 
<213> animal 
<400> 25 

He Asn Leu Lys Ala Ala Leu Ala Lys Lys He Leu 

15 10 
<210> 26 
<211> 26 
<212> PRT 
<213> animal 
<400> 26 

Gly He Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu 

15 10 15 

He Ser Trp He Lys Arg Lys Arg Gin Gin 
20 25 

<210> 27 
<211> 30 
<212> PRT 
<213> animal 
<400> 27 

His Ser Gin Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp 
15 10 15 
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Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr 
20 25 30 

<210> 28 
<211> 27 
<212> PRT 
<213> animal 
<400> 28 

His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser 

15 10 15 

Ala Arg Leu Gin Arg Leu Leu Gin Gly Leu Val 
20 25 

<210> 29 
<211> 28 
<212> PRT 
<213> animal 
<400> 29 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 
20 25 

<210> 30 
<211> 33 
<212> PRT 
<213> animal 
<400> 20 

Tyr Ala Asp Gly Thr Phe He Ser Asp Tyr Ser Ala He Met Asn Lys 
15 10 15 
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He Arg Gin Gin Asp Phe Val Asn Trp Leu Leu Ala Gin Gin Gin Lys 
20 25 30 

Ser 

<210> 31 
<211> 17 
<212> PRT 
<213> animal 
<400> 31 

Lys Leu Trp Lys Lys Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu 

15 10 15 

Gly 

<210> 32 
<211> 5 
<212> PRT 

<213> eucaryotic cell 
<400> 32 

Lys Lys Lys Arg Lys 

5 

<210> 33 
<211> 26 
<212> PRT 

<213> eucaryotic cell 
<400> 33 

Met Leu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gin Pro Ser Leu 

15 10 15 

Phe Arg Asn He Leu Arg Leu Gin Ser Thr 
20 25 
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<210> 34 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 34 

Lys Asp Glu Leu 

<210> 35 

<211> 3 

<212> PRT 

<213> eucaryotic cell 

<400> 35 

Ser Lys Phe 

<210> 36 

<211> 4 

<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 4 
<223> unknown 
<400> 36 
Cys Ala Ala Xaa 
<210> 37 
<211> 2 
<212> PRT 

<213> eucaryotic cell 
<400> 37 
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Cys Cys 
<210> 38 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 2 
<223> unknown 
<400> 38 
Cys Xaa Cys 
<210> 39 
<211> 4 
<212> PRT 

<213> eucaryotic cell 
<220> 

<221> unsure 
<222> 3 
<223> unknown 
<220> 

<221> unsure 
<222> 4 
<223> unknown 
<400> 39 
Cys Cys Xaa Xaa 
<210> 40 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

attggatccc atggtgagca agggcgagg 29 
<210> 41 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 41 

catgcatgcg ggcggcggtc acgaactc 28 
<210> 42 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

gctggtacca tggtgagcaa gggcgagg 28 
<210> 43 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

gcagaattct cacttgtaca gctcgtccat gcc 33 
<210> 44 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence." Synthetic DNA 
<400> 44 

attggatccc atggtgagca agggcgagg 29 
<210> 45 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 45 

gctggtacca tcgacctcat cagtgatccc ggcggcggtc acgaa 45 
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